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Table 1-1? Trees List used for the stem 
(a) ???? Deciduous tree 
No.1 No.2 No.3 No.4 No.5 No.1 No.2 No.3 No.4 No.5 No.1 No.2 No.3 No.4 No.5
?? m 10.0 9.0 8.0 7.5 7.0 7.3 8.0 6.0 5.5 9.0 8.0 9.0 6.0 7.0 9.5
??(0.2m?) cm 102.5 92.0 75.0 71.0 78.0 53.5 65.0 47.0 32.0 66.0 66.0 59.0 40.0 51.0 61.0
??(1.2m?) cm 90.0 74.0 61.5 54.0 64.0 41.0 49.5 36.0 25.5 52.5 55.0 47.0 31.0 41.0 53.0
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?? m 6.0 7.0 8.2 10.1 10.8 6.3 6.8 8.0 9.0 10.0 6.0 7.0 8.0 9.0 10.5
??(0.2m?) cm 44.0 58.0 83.0 110.0 117.0 50.0 60.0 72.0 71.0 99.0 60.0 84.0 93.0 82.0 117.0
??(1.2m?) cm 34.0 52.0 75.0 97.0 104.0 45.0 57.0 73.0 62.0 85.0 46.5 64.0 79.0 75.5 86.0
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Fig. 1-1  Example of the stem disk in stem analysis; G.biloba No.1. 
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Table 1-2? Dry weight of trunk, shoot and root. Dry weight ratio of each organ. 
Ratio of dry weight to fresh weight. 
No.1 No.2 No.3 No.4 No.5 No.1 No.2 No.3 No.4 No.5 No.1 No.2 No.3 No.4 No.5
? 117.7 82.2 51.8 45.4 55.6 19.9 28.4 12.4 6.3 37.6 49.6 40.5 13.1 26.0 53.8
? 259.3 119.7 66.2 46.5 69.7 7.3 11.4 4.4 2.7 18.5 36.5 26.7 9.5 12.5 32.8
? 70.7 64.8 34.6 30.5 36.0 20.5 11.5 5.7 3.1 23.0 22.2 16.9 7.0 10.8 20.5
? 25.3 30.8 33.9 37.1 34.5 41.6 55.4 55.1 51.6 47.5 45.8 48.2 44.3 52.7 50.2
? 58.7 44.9 43.4 38.0 43.2 15.3 22.2 19.6 22.1 23.4 33.7 31.7 32.1 25.4 30.6
? 16.0 24.3 22.7 25.0 22.3 43.1 22.4 25.3 26.2 29.1 20.5 20.1 23.6 21.9 19.1
? 0.61 0.58 0.57 0.57 0.56 0.43 0.41 0.44 0.43 0.41 0.52 0.53 0.49 0.52 0.52
? 0.64 0.60 0.60 0.59 0.58 0.49 0.46 0.44 0.47 0.46 0.50 0.50 0.48 0.50 0.50
? 0.53 0.54 0.50 0.53 0.54 0.29 0.28 0.29 0.29 0.30 0.41 0.39 0.40 0.41 0.37
No.1 No.2 No.3 No.4 No.5 No.1 No.2 No.3 No.4 No.5 No.1 No.2 No.3 No.4 No.5
? 21.6 51.4 114.3 223.4 287.2 29.9 52.9 84.5 84.7 176.9 23.2 47.2 67.3 78.8 114.2
? 13.3 27.3 72.4 191.6 269.9 25.1 33.2 80.0 89.9 231.3 14.3 30.8 44.2 32.0 64.3
? 18.3 33.5 69.1 156.2 129.5 19.5 47.5 62.9 65.9 112.4 15.0 30.2 34.6 51.8 69.4
? 40.6 45.8 44.7 39.1 41.8 40.1 39.6 37.1 35.2 34.0 44.2 43.6 46.0 48.4 46.1
? 25.0 24.3 28.3 33.5 39.3 33.8 24.8 35.2 37.4 44.4 27.2 28.5 30.3 19.8 25.9
? 34.4 29.9 27.0 27.3 18.9 26.1 35.6 27.7 27.4 21.6 28.6 27.9 23.7 31.8 28.0
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Fig. 1-2? Stem analysis result of Z. serrata No.1. 
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Fig. 1-3? Trunk volume growth of Z. serrata. 
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Fig. 1-4? Growth of woody parts dry weight. 
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Table 1-3? Regression curve expressions of woody parts dry weight with tree
height and d.b.h.. 
????? R2 ????? R2
??? y=0.0170x4.2030 0.94 y=0.5130x1.9395 0.99
???? y=0.0104x3.6193 0.92 y=0.2147x2.0188 0.99
????? y=0.0092x4.0117 0.93 y=0.5791x1.7119 0.96
??3?? y=0.0117x4.0321 0.89 y=0.4122x1.9160 0.96
???? y=0.0221x4.1941 0.93 y=0.8204x1.7820 0.95
????? y=0.0077x4.6990 0.91 y=0.8860x1.8326 0.96
???? y=0.0096x4.3308 0.93 y=0.4903x1.7552 0.98
??3?? y=0.0125x4.3856 0.91 y=0.7227x1.7893 0.94
???? y=0.0121x4.2409 0.89 y=0.5563x1.8526 0.94
y:?????(kg)
???? x (cm)
????
?? x (m)
?16? 
?????? 3 ????? 3 ???? 6 ???????????????????
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????????????????????????  
? 1-3 ??????????????????????????????????
????????????????CO 2?????????????  
?????????????????????????????????????
??????????????????????????????????????
???  
 
4.2? ???????????????  
?????????????????????????????????????
? 1-5?? 1-6 ????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????  
????? 3 ????? 3 ???? 6 ????????????????????
????? 1-4 ????  
?????????????????????????????????????
3 ???? 6 ????????????????????????????????
?????????????????????????6 ????????????
?????????????????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????  
?17? 
????
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ig. 1-5? Relation between tree age and tree height.  
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Fig.1-6? Relation between tree age and d.b.h.. 
?18? 
  
4.3
?
?
?
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?? 1-4? ????????????????????????  
Table 1-4 ?  Relation between d.b.h., tree height and tree age in case ofcombined data. 
? 1 ??????????????  
????????????????????
b }??????????????????????? (1.1) 
?  
???????????????????  
??? ????
?????????????X(m)???????
?????? (1.2) 
???
?????????? (1.3) 
???
20.4 
????? R2 ????? R2
??
3??
y=0.????x?
??????
0.80 y=1.0653x?3.4542 0.95
??
3?? y=0.????x??????? 0.87 y=0.9411x?3.2872 0.90
???? y=0.3348x??????? 0.80 y=0.9559x?3.0117 0.90
x:??
???? y (cm)??
??
?? y (m)
????????1 ????????
???????????  
Y = a { (X? c ) b ?X
Y????????  
X?????????
a, b??????????
c?????????????????????????????  
?????????????1 ???????????? 1 ???
??????????????????????? 1-5 ????? y=0.3864x?
465????0.3864 m ????  
??X(m)???????????
X?0.3864(m)?????????????????? 1-3 ???????????
(y = 0.0170x 4.2030 )????????????????????  
Y = 0.0170 { ( X?0.3864 ) 4.2030 ?  X 4.2030 }???????
?????????????????????  
Y = 0.5130 { ( X?1.0866 ) 1.9395 ?  X 1.9395 }???
????????????????????????? 1-5 ????  
? (1.2)??? (1.3)???????????????? 5??? 7.0 m?????
???????????????????????? 15.4 kg/?????????
.8 kg/??????????????CO 2????????????? 28.1 kg/??
.5 kg/??????????????????? 1-5 ?????????????
?????????????????????????????????????
?19? 
???? ????????
??? Y=0.0170{(X+0.3864)4.2030?X4.2030}
???? Y=0.0104{(X+0.6002)3.6193?X3.6193}
????? Y=0.0092{(X+0.5621)4.0117?X4.0117}
??3?? Y=0.0117{(X+0.4144)4.0321?X4.0321}
???? Y=0.0221{(X+0.3301)4.1941?X4.1941}
????? Y=0.0077{(X+0.2843)4.6990?X4.6990}
???? Y=0.0096{(X+0.4141)4.3308?X4.3308}
??3?? Y=0.0125{(X+0.3218)4.3856?X4.3856}
?6?? Y=0.0121{(X+0.3348)4.2409?X4.2409}
? 1-5? ?????????????  
od growth (dry-weight kg/y). 
(b) ??????????  Expressions with d.b.h. 
Table 1-5? Expressions of annual wo
(a) ????????  Expressions with tree height 
???? ??????????
??? Y=0.5130{(X+1.0866)1.9395?X1.9395}
???? Y=0.2147{(X+1.0349)2.0188?X2.0188}
????? Y=0.5791{(X+1.1446)1.7119?X1.7119}
??3?? Y=0.4122{(X+1.0653)1.9160?X1.9160}
???? Y=0.8204{(X+1.0266)1.7820?X1.7820}
????? Y=0.8860{(X+0.8277)1.8326?X1.8326}
???? Y=0.4903{(X+1.1160)1.7552?X1.7552}
??3?? Y=0.7227{(X+0.9411)1.7893?X1.7893}
?6?? Y=0.5563{(X+0.9559)1.8526?X1.8526}
Y???????????????
X????m?????????cm?
?????????????????????  
?????????????????????????????????????
???????????????????CO 2?????????????????
?????????????  
???? 1-5 ?????????????? 10 m ?????????? 25 cm ?
?20? 
???????  
 
5? ?????  
 
???  
???????????CO 2????????????????????????
???????????????????????????
?
??????????????????????
?
???????????????????
?
??
?? 25 cm ??????????????????????
?
? 1-5??????
?
????????????2000?  
5.1? ?????
???????????
??????????????????????????????????? 3 ?
???????? 3 ??????? 6 ?????????????????????
??????????????????????????????????????
?CO 2???????????????????????????????????
???????????????  
?????????????????????????????????????
????????????????
?????????????????????????????????????
??????????????????????????????????????
??????????????????  
?????????????????????????????????????
???????????????????
????????????????????????????????????  
 
5.2? ???????  
???????????????????????????????????
10 m ????????
?????????????????????????????????????
?????????????????????????????  
?????????????????????????????????????
??????????????????????????? 1-4?
?????????????????????????????????????
??????????????????????  
?????????????????????????????????????
??????? 1-6(a)??????????????
?21? 
???
??
??
??
??
??
? ?? ?? ?? ?? ?? ??
?
?
?
?
?
???
(b)? ?????????????  
Applying the Mitscherlich function 
 
?
??
??
??
??
??
??
? ?? ?? ?? ?? ?? ??
?
?
?
?
?
????
(a)? ??????  
? Setting a upper limit 
W=A{1?exp(?kt)} 
? W:???? 
? A?????? 
? k???? 
? t????? 
? 1-6? ?????????  
Fig. 1-6? Method for the older tree 
?????1983???????????????????????? 1-6(b)????
??????????????????????????????????????
????????  
 
5.3? ??????????  
? ?????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????  
? ?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????1995????????
???  
?22? 
??2?? ??????????CO2?????????  
 
 
1? ??  
?
???????????????1??????????????????????
??????????????????????????????????????
???????????????1??????????????????????
?????????????????????????????1????????
??????????????????????????????????????
???????????????????????????????????CO 2?
????????????????  
 
2? ??  
 
2.1? ?????????  
2.1.1? ??????  
???????CO 2????????????????????????????
??????????????CO 2??????????????????1????
??????????????????????????????????????
??????????????????????????????????????
???????  
?1?????????????????????????????????????
?????????????????????????????????  
??????CO 2????????1????????????C????0.5??
CO 2?C???????44/12???????????????????????CO 2
??????????1.63??????????????????1998??????
???????????????????????CO 2?????????CO 2??
???????????????????????????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????  
 
?23? 
?2.1.2? ????????????????  
?????????1????????????????????????????
?????????????? /????????????????????????
????  
?????????????????????????????????????
??????????????????????????????????????
????????????????????????????  
 
2.2? ?????????????  
2.2.1? ?????  
1)? ??  
?????????????????????????????????????
?????????????1998????????????2000?????????
??????????????????????????????????????
?????????????????????Platanus orientalis L.???????
???????????????Zelkova serrata Makino???????Ginkgo biloba 
L.????????Acer buergerianum Miq.??????????????????
?????Cinnamomum camphora Sieb.????????Pesania edulis Makino?
?6?????????????  
2)? ?????????????  
?????????????????????????????????????
??????????????????????????????????????
?????????  
???????????????????2-1??????????????????
?????????????  
?2-1? ?????????????????????????  
Table 2-1  Species, number, place and date of measurement of waste material with 
pruning 
?? ?? ??? ???? ?????
 ????? 25 ????????????1??????3???? ???  2001/1/15
 ??? 11 ???298?????????????????6???? ????????????  2000/12/5
 ???? 20 ???4????????6???????????? ????????????  2001/2/5
 ????? 16 ?26???????420?????????? ???  2002/1/26
 ???? 8 ???7????????? ???  2001/8/1
 ????? 23 ????????????? ????????????  2001/8/23
?24? 
?2.2.3? ???????????  
??????????????????????????????????????
??????????????????????????????????????
????????????????????100?300 g?????????????
???????????????????????????????????????  
2.2.4? ????????  
????1989???????????????????????????????
??????????????????????????????????????
???????1.2 m????????????????????????????
?????????????????????????????3.14???????
??????  
 
2.3? ??????????????????  
2.3.1? ???????????  
?????????????????????????????????????
???????????????????????????????  
???1997???????????????????????1999???????
?????????????????????????1 km???????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????  
????????????51????2-2???????????????????
?????????????????????????????  
???????2001???22??????2?9????50?????????  
2.3.2? ????  
???????????6?????????????????2?????????
?????????????????????????????????????2-3
??????????????????????????4?????  
?25? 
??2-2? ?????????????  
Table 2-2  Organizations sampled for the questionnaire about pruning frequency. 
???? ??????? ???? ??? ???? ??
??? ?? ??? ?? ??? ??
? ?????????????????? ? ??? ? ????????
? ??????????????????? ? ??? ? ???????
? ??????????????????? ? ??? ? ???????
? ????????????????????? ? ??? ? ????????
? ??????????????????? ? ??? ? ???????
? ??????????????????? ? ??? ? ???????
? ????????????????????? ? ??? ? ???????
? ?????????????????????? ? ??? ? ???????
? ?????????????????? ? ??? ? ???????
?? ?????????????????????? ?? ??? ?? ???????
?? ????????????????????? ?? ???? ?? ????????
?? ????????????????????? ?? ??? ?? ???????
?? ????????????????????? ?? ??? ?? ???????
?? ??????????????????? ?? ??? ?? ???????
?? ??????????????????? ?? ??? ?? ???????
?? ???????????????????? ?? ??? ?? ???????
?? ??????????????????? ?? ??? ?? ???????
 
 
?2-3? ??????????????  
Table 2-3  Question items and answer categories of the questionnaire 
????
 ???? ???? ??? / ?????1??
???? ?? / ??? / ????
 ???? ???? ??? / ?????1??
???? ?? / ??? / ????
0-30 / 30-60 / 60-90 / 90-120 /
120-150 / 150-
 ???m? 3-5 / 5-7 / 7-9 / 9-11 / 11-13 /
 13-15 / 15-
????
 ?????cm?
?????????????????????????
? ??????????????
? ?????????????????????????
? ???????????1??????????????????????
          ?????????
?26? 
?3? ?????  
 
3.1? ??1???????????  
3.1.1? ???????  
? ?????????????????????????????????????
?????????????????2-4??????????????????5?
????  
3.1.2? ??????????????  
? ?????????????????????????????????????
?????????????????????????Y???????? (X)???
?????????Y=aX b???????????????????1973??  
??????????????????????????????????????
????2-1????  
 
?2-4? ???????????????????  
Table 2-4  Result of the measurement ; diamiter at breast height, 
dry weight of pruned branch, tree height 
?? ?? ?? ???? ????
a) ??????n=25
????(cm) 22.37 16.88 34.39 3.93 0.79
??????kg? 8.41 1.17 25.37 5.23 1.05
???m? 7.60 6.40 9.40 0.69 0.14
b) ????n=11
????(cm) 24.90 13.06 34.08 5.00 1.51
??????kg? 28.51 5.63 56.06 15.42 4.65
???m? 8.32 6.10 9.50 0.91 0.27
c) ?????n=20
????(cm) 25.45 10.51 35.99 7.51 1.68
??????kg? 19.89 2.22 36.70 11.68 2.61
???m? 9.86 6.53 12.88 2.11 0.47
d) ??????n=16
????(cm) 20.44 9.55 26.11 4.71 1.18
??????kg? 17.24 3.70 38.00 10.38 2.60
???m? 8.70 6.22 11.05 1.44 0.36
e) ?????n=8
????(cm) 30.53 20.70 38.22 5.81 2.06
??????kg? 25.41 5.10 60.00 19.19 6.78
???m? 10.45 7.30 16.40 2.84 1.00
f) ??????n=23
????(cm) 16.91 12.42 21.34 2.98 0.62
??????kg? 5.54 1.80 8.50 1.82 0.38
???m? 5.14 4.42 6.25 0.44 0.09
?27? 
?(b) ???
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?2-1? ????????????????  
Fig. 2-1  Relation expressions of the pruned brunch with D.B.H.. 
?28? 
????????????? (R 2 )????????0.317?????0.847?????
?0.957???????0.813??????0.668???????0.643???????
??????????????????????????????????????
??y=0.945x?12.717?R 2 =0.505??????????????????????
??????????????????????????????  
 
3.2? ????????????  
3.2.1? ????????  
? ?????????????????????????????????????
??????????????????????????????????????
????????????????????????????3?5????????
????2?3?????????????3????????????3??????
???????2?3???????  
?????????????????????????????????????
???????????????1? /3???????1? /3????????1? /3??
?????1? /3????????1? /2?????  
3.2.2? ?????????  
??????????????????????????????????????
?1????????????????????????????????????
???2-2???????????????????????25 cm????????
???2-2???????????????????????10?25 cm??????
????????????????????????????????1 cm????
??????????????????????????????????????
?????????  
????2-2????????????????????????? (%)?????
????2-3?????????????????????????????????
???????????25 cm????????????82 %????38 %????
?45 %?????16 %?4?????45.3 %??????????????????
??????21 cm????34 %?????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????  
?29? 
??30? 
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????(cm?
?
?
(k
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?
1?
?
??????????=0.007?2.235 
????????=?0.008?2.507)/3 
?????????=?0.005?2.496?/3 
??????????=?0.018?2.232?/3 
?????????=?9?10?5?3.603?/3 
??????????=?0.022?1.941?/2 
?????????Y=0.5791{(X+1.1446)1.7119?X1.7119} 
???????Y=0.5130{(X+1.0866)1.9395?X1.9395} 
????????Y=0.2147{(X+1.0349)2.0188?X2.0188} 
????????Y=0.4903{(X+1.1160)1.7552?X1.7552} 
?????????Y=0.8860{(X+0.8277)1.8326?X1.8326} 
?2-2? ????????????????????  
Fig. 2-2  Comparison of the annual pruned brunch and the annual wood growth. 
?0%
20%
40%
60%
80%
100%
10 15 20 25
????(cm?
?????
???
????
????
?????
?2-3? ??????????????????????? 
Fig. 2-3  Percentage of the annual pruned brunch to the annual wood growth. 
 
?????????2-1?95 %????????????????????????
????????????????????????25 cm???????????
??????????????????????????????????????
???????????????CO 2?????????????????????
????CO 2????????????????CO 2??????????????
??????????????????????  
 
3.3 ????????????  
3.3.1 ???????????????  
????????????????????????????168???????
???????????????????????????3??????????
????????????????????????2-5????????2-5???
??????????????????????????????????????
??????????????????????????????2-6????  
 
?31? 
??32? 
?2-5? ??????????????????  
Table 2-5  Simple counting of the questionnaire about pruning frequency. 
 
???? ???? ??(??) ?????? ?
???? ?? ???? ??
(a) ??????n=73
1?/1? 44 ?? 17 1?/1? 50 ?? 39 0-30 3 ?? 34
1?/2? 2 ??? 25 1?/2? 4 ??? 15 30-60 26 ? 21
1?/3? 1 ??? 5 1?/3? 1 ??? 1 60-90 36 ? 14
1?/4? 0 ??? 26 1?/4? 0 ??? 18 90-120 7 ??? 4
1?/5? 1 1?/5? 0 120-150 1
??? 25 ??? 18 150- 0
(b) ????n=112
1?/1? 24 ?? 21 1?/1? 30 ?? 41 0-30 12 ?? 15
1?/2? 8 ??? 10 1?/2? 11 ??? 17 30-60 40 ? 51
1?/3? 4 ??? 5 1?/3? 19 ??? 6 60-90 29 ? 22
1?/4? 0 ??? 76 1?/4? 1 ??? 48 90-120 11 ??? 24
1?/5? 1 1?/5? 5 120-150 2
??? 75 ??? 46 150- 0
(c) ?????n=94
1?/1? 11 ?? 6 1?/1? 22 ?? 44 0-30 12 ?? 7
1?/2? 7 ??? 10 1?/2? 16 ??? 16 30-60 40 ? 58
1?/3? 2 ??? 7 1?/3? 26 ??? 5 60-90 29 ? 16
1?/4? 0 ??? 71 1?/4? 0 ??? 29 90-120 11 ??? 13
1?/5? 3 1?/5? 1 120-150 2
??? 71 ??? 29 150- 0
???? ???? ??(??) ??????
???? ?? ???? ??
(d) ??????n=81
1?/1? 10 ?? 13 1?/1? 32 ?? 38 0-30 11 ?? 9
1?/2? 5 ??? 6 1?/2? 6 ??? 17 30-60 41 ? 48
1?/3? ? ??? 1 1?/3? 16 ??? 0 60-90 26 ? 10
1?/4? 0 ??? 61 1?/4? 1 ??? 26 90-120 2 ??? 14
1?/5? 2 1?/5? 2 120-150 1
??? 62 ??? 24 150- 0
(e)?????n=70
1?/1? 10 ?? 22 1?/1? 14 ?? 14 0-30 3 ?? 7
1?/2? 14 ??? 15 1?/2? 6 ??? 10 30-60 18 ? 22
1?/3? 11 ??? 0 1?/3? 7 ??? 2 60-90 36 ? 30
1?/4? 0 ??? 33 1?/4? 1 ??? 44 90-120 10 ??? 11
1?/5? 2 1?/5? 1 120-150 2
??? 33 ??? 41 150- 1
(f)??????n=50
1?/1? 7 ?? 12 1?/1? 9 ?? 13 0-30 11 ?? 4
1?/2? 5 ??? 7 1?/2? 5 ??? 6 30-60 35 ? 17
1?/3? 6 ??? 0 1?/3? 6 ??? 0 60-90 4 ? 15
1?/4? 0 ??? 31 1?/4? 1 ??? 31 90-120 0 ??? 14
1?/5? 1 1?/5? 0 120-150 0
??? 31 ??? 29 150- 0
?????????????????
??2-6? ???????????????????  
Table 2-6  Cross tabulation of main-pruning frequency?D.B.H.. 
?????????/????? ?????????/?????
1/1 1/2 1/3 1/4 1/5 ??? ? 1/1 1/2 1/3 1/4 1/5 ??? ?
(a)????? (d)?????
0-30 3 3 ? 1 1 1 8 11 2.0
30-60 16 1 9 26 1.1 17 3 7 1 1 12 41 1.8
60-90 27 3 1 5 36 1.2 13 2 8 3 26 1.8
90-120 6 1 7 1.0 1 1 2 1.0
120-150 1 1 1.0 1 1 5.0
150- ? 0 ?
??? 50 4 1 0 0 18 73 1.1 32 6 16 1 2 24 81 1.9
(b)??? (e)????
0-30 1 1 1 16 19 3.0 3 3 ?
30-60 12 5 4 2 14 37 1.9 5 3 1 9 18 1.6
60-90 14 5 10 1 1 9 40 2.0 4 9 6 1 16 36 2.3
90-120 2 1 4 1 5 13 2.6 1 2 4 1 2 10 2.8
120-150 1 1 ? 2 2 ?
150- 1 1 2 1.0 1 1 ?
??? 30 11 19 1 5 46 112 2.1 10 14 11 0 2 33 70 2.2
(c)???? (f)?????
0-30 4 8 12 1.0 1 1 1 8 11 2.0
30-60 11 6 10 1 12 40 2.1 5 3 5 1 21 35 2.2
60-90 5 6 11 7 29 2.3 1 1 2 4 1.5
90-120 2 4 4 1 11 2.2 0 ?
120-150 1 1 2 3.0 0 ?
150- 0 ? 0 ?
??? 22 16 26 0 1 29 94 2.1 7 5 6 0 1 31 50 2.1
?1???????????????????????????2?????????
??????????????????3????????????????
??
(??)
??
??
??
??
 
?????????????????????????????????????
??????????3???????????????????????????
???????????????1??????????????????????
?2????????????????????????????????????
?????????????????????????????????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????  
?33? 
?3.3.2 ?????????  
??????????????????????????????????CO 2?
??????????????????????????????????????
?2-5??????????????5.5 %?????21.4 %??????13.8 %??
?????23.0 %??????15.7 %???????28.0 %????17.9 %?????  
CO 2???????????????????????????????????
???????????????????????????????????????
??????????????????2-7???????????????????
????????????????????????????????  
 
?2-7? ????????????????  
Table 2-7  Cross tabulation of no-pruning?D.B.H.. 
(a)????? (d)?????
0-30 6
30-60 3 4
60-90 1 3
90-120 1
120-150
150-
??? 4 14
(b)??? (e)????
0-30 8 3
30-60 5 3
60-90 7 4
90-120 2 1
120-150 1
150- 1
??? 24 11
(c)???? (f)?????
0-30 3 6
30-60 5 7
60-90 3 1
90-120 1
120-150 1
150-
??? 13 14
?????? ??????
??
(??)
?34? 
?4? ?????  
 
??????????????????????????????????????
??????6????????????????????????????????
????????5???????????????????1??????????
???????????????????????????????CO 2?????
????????????????????????  
?????????????CO 2??????????????????????
??????????????????????????????????????
???????????CO 2?????????????????????????
??????????????????????????????????????
?????????????????????  
?????????????????????????????????????
??????????????????????????????????????
??????1983??????????????????????????????
?????????????????2-1????  
 
??2-1? ?????????????????  
Photo 2-1? Tree figure before and after pruning; Platanus orientalis?  
?35? 
????????????????????????????????1?????
????????????????????????????????CO 2????
??????????????????????????????????????
??????????????????????????????????????  
??????????????????????????????????????
?????????????????????????????????CO 2???
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????CO 2????
????????????  
?36? 
? 3 ?? ????????CO2?????  
 
 
1? ??  
 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????CO 2??
????????????????CO 2????????????????????
?????????????????  
 
2? ??  
 
2.1? CO 2?????????  
? ???????????????????????????????????CO 2
??????1)???????????????????????????????
(Ct)?2)???????? (Cp)????????CO 2??????3)???????
??????CO 2????4)?????????????????????CO 2??
????? 3-1??  
 
b) ??a) ???
?????CO 2??  
4) ????????
????????
?????CO 2?  
3) ?????????????
CO2 ???  
2) ?????CO 2???  
1) ?????CO 2???  
c) ?? d) ?????  
 
CO 2???  
CO 2???  
? 3-1? CO 2?????????  
Fig. 3-1? Framework of calculating on CO 2?balances 
?37? 
2.2? ???????  
CO 2???????????????????????????????????
??????????????????????????????????????
???? 15 ????????????????????????????????
???????????? 6 ?????  
 
2.3? ????  
???????????????????CO 2???????????5 ????
?????????????????????1 ??????????2 ?????
??????????????????????????????????????
? 7 ?????  
 
3? ??  
 
3.1? ?????CO 2???  
3.1.1? ?????  
?????????????????????????????????2t ???
???????????????????????? (3.1)?????  
Ct = c?L?f / M? ?????????????????????????  (3.1) 
Ct???? 1kg?????????CO 2? (kgCO 2 /kg) 
c???????CO 2???? (kgCO 2 /L) 
L??????? (km) 
f????? (L/km) 
M?1 ?????????????? (kg) 
3.1.2? ??????CO 2???? (c)???  
??????????????????? 8 ?? 1 ??????????????
?????????1999????????????CO 2???? (c)? 2.6444kgCO 2 /L
????  
3.1.3? ?????? (L)???  
? ? 3-2 ??????????????????????????????????
?????????????????? (3.2)??????????????? 8 ??
???  
?38? 
??
S
9
32L = ???????????????????????????? (3.2) 
S????? (km 2 ) 
????????? (S)????? 8 ?????????????????????
1997????????????????????????????????149.72km 2
?????????????? (L)? 7.80 km????  
3.1.4? ???? ( f )???  
????????????????????? 60km ?????????
0.084L/km ????  
3.1.5? 1 ?????????????? ( M ) 
1 ?????????????? (M )??????????? 1 t ????????
?? 0.51?? 1 ????????????????????510 kg ????  
3.1.6? ????  
?????????????????? 1 kg???????????????CO 2
? (Ct)??0.0034 kgCO2/kg?????  
2t ?????  
?????? (L?7.8km)
????  ?????????
????  
???S:149.72km 2  ?  
? 3-2? ??????????????  
Fig. 3-2 ? The virtual round city for calculating the transport 
?39? 
3.2? ?????CO 2???  
 
3.2.1? ???????CO 2???  
1)? ????  
???????CO 2?????????????????????? 2 ?????
????? 1?2??????????? 3-3????? 1 ????????????
????1 ???????????????????????? 2 ????????
?????? 2 ???????????????????????????????
????????????????????????????? 2 ????????
?????????????????????????  
2)?  ?????????????  
???????????????????????????CO 2????????
????? 3-1 ????????????????????  
3)? ????  
?????????????????????????CO 2????????? 1 
kg??????? 1 ? 0.0859 kgCO 2 /kg???? 2 ? 0.0504 kgCO 2 /kg?????  
????
????
????
? 3-3? ?????????  
Fig. 3-3? Manufacture process of chips from pruning waste 
 
????????
?????  
??????
??????
??? 1 
??? 2 
??????
???????
????????
???????  
?40? 
? 3-1? ???????????? CO2 ????????  
Table 3-1 ? Result of calculation on CO 2  emission in machine operating 
thorough chips’ manufacture process 
a) ??????????
A ????? 42 L/day
B ???????? 2677.5 dry?kg/day
C ???CO2???? 2.6444 kgCO2/L
????(?/B)×C 0.0415 kgCO2/kg
b) ????????????
A ????? 3 L/m3
B ???????? 178.5 kg/m3
C ???CO2???? 2.6444 kgCO2/L
?????A/B)×C 0.0444 kgCO2/kg
c) ??????????????
A ????? 30 kWh/h
B ???????? 2550 dry?kg/h
C ???CO2???? 0.384 kgCO2/kWh
?????A/B)×C 0.0045 kgCO2/kg
d) ????????????
A ????? 1 kWh/h
B ???????? 1402.5 dry?kg/h
C ???CO2???? 0.384 kgCO2/kWh
?????A/B)×C 0.0003 kgCO2/kg
e) ??????????????
A ????? 15 kWh/h
B ???????? 1402.5 dry?kg/h
C ???CO2???? 0.384 kgCO2/kWh
?????A/B)×C 0.0041 kgCO2/kg
3.2.2? ??????CO 2???  
1)? ????  
?????????????????????????????????????
????????????????1998????????????????????
??????????????????????????????????????
?????CO 2???????? 3-4???
2)? ?????????????  
?????????????????????????????????????  
?41? 
 ? 3-4? ????????  
Fig.3- 4  The process of compost manufacture 
? ? ? ? ? ?
??????
????? 2
??  
?????  ???????
??????
?????  
???????
???????
??  
 
a) ?????????????????
A ????? 1 kWh/h
B ??????? 1785 kg/?
C ???CO2???? 0.384 kgCO2/kWh
????(A/B)×C 0.0002 kgCO2/kg
b) ??????????????
A ????? 0.5 L/m3
B ??????? 178.5 kg/m3
C ???CO2???? 2.6444 kgCO2/L
????(A/B)×C? 0.0074 kgCO2/kg
c) ??????????????? (1??)
A ????? 0.475 L/m3
B ??????? 178.5 kg/m3
C ???CO2???? 2.6444 kgCO2/L
????(A/B)×C 0.0070 kgCO2/kg
d) ??????????????? (2??)
A ????? 0.45 L/m3
B ??????? 178.5 kg/m3
C ???CO2???? 2.6444 kgCO2/L
????(A/B)×C 0.0067 kgCO2/kg
? 3-2? ??????????? CO2 ????????  
Table 3-2  Calculation of CO 2  emission in machine operating thorough 
compost manufacturing process (except that of chips)?
?????  
?42? 
?CO 2????????????? 3-2 ????????????????????
????????????????? 10 ????????? (???????????
2000)???????????????5 ????????????? 3-2 ????
???????????????????  
3)? ????  
???????????? 3-3 ???? 2 ??????? 3-4 ?????????
?????????????CO 2????????? 1 kg??? 0.0717 kgCO 2 /kg?
??????????????? 1 kg?? 1 kg????????????????  
3.2.3? ?????CO 2???  
?????????????????????????????????????
?????????????????????????????????????CO 2
?????0 ????  
???????????????????????????????????CO 2
??????????????????????????????????????
????????????  
3.2.4? ????????CO 2????  
1)? ????  
?????????????????????????????????????
??????????????????????????????????????
????????????????CO 2?????????
2)? ????  
? 3-3 ??????????????????????CO 2????????? 1 kg
??? 07529 kgCO 2 /kg???????????????? 1 kg?? 1 kg?????
????????????  
 
? 3-3? ????????? CO2 ????????  
Table 3-3  Calculation of CO 2  emission in machine 
operating thorough pellets manufacturing process 
A ????? 100 kWh/h
B ???????? 51 ????kg/?
C ???CO2???? 0.384 kgCO2/kWh
????(A/B)×C 0.7529 kgCO2/kg
?43? 
3.3? ???????CO 2?  
3.3.1? ????????????CO 2?  
? ?????????????????CO 2??????????????????
????????????CO 2????????  
? ?????????????? 50 %?????????????????????
??? 1 kg??????CO 2??1.8333 kgCO 2 /kg????1?0.5?(44/12)=1.8333?
??? 44 ?CO 2?12 ?????????????????????????????
????????  
3.3.2? ???????CO 2?  
? ??????????????????CO 2?????????????????
??????????????????????????????????????
?CO 2???????????????????????????????????
????????????????? 5 ????????????????CO 2??
??????????  
? ????? 3-4 ????????????CO 2????????????? 3-5 ?
??????????????????????CO 2??????????????
??????????????????????????????????????
????????????????????? 7 ????  
?????????????????? (y=?0.0214x+1.2267, R 2 =0.6275)????
? 4.8 ??CO 2????????????????????????? 0 ?????
??????? ???? ????
????
???
??*
???
??
?kg/m3?
????
????
???????
?kgCO2/kg?
2001?3? 0 0.100 242.6 42.70% 1.560
2002?3? 12 0.073 207.3 46.00% 1.060
2001?3? 39 0.032 235.9 31.00% 0.354
2002?3? 51 0.027 311.2 31.50% 0.400
2001?3? 26 0.055 172.7 39.40% 0.566
2002?3? 39 0.038 258.8 34.80% 0.517
2001?3? 16 0.060 155.3 28.70% 0.404
2002?3? 28 0.040 161.8 30.40% 0.297
???? 2001?3? 2002?3? 12 0.061 262.0 46.00% 1.110
*?????????????0.1m?
?????
?????1
?????2
????
2001?3?
1998?1?
1999?1?
1999?11?
? 3-4? ???????????????  
Table 3-4? Calculation of CO 2  staying in chips under mulching use 
?44? 
y = -0.0214x + 1.2267
R2 = 0.6275
0.0
0.4
0.8
1.2
1.6
0 12 24 36 48 60
????????
C
O
2?
?
?
? k
gC
O
2/
kg
?
?????
?????1
?????2
????
????
? 3-5? ?????????????CO 2??????  
Fig. 3-5? Relationship of stored CO 2  and passage time; chips under 
mulching use 
????????????? 1.8333 kg-CO 2 /kg???? 0.6066 ??? 1.2267 
kg-CO2/kg?????????????????????????????????
????  
3.3.3? ??????CO 2?  
? ?????????????????????????????????????
??????????????????????????????????????
?????????27 ???????????????CO 2????????????  
? ????? 3-5 ??????? CO 2????????????? 3-6 ??????
????????????CO 2????????????????????????
?????????????????????????? (y=? 0.045x+1.8221, 
R 2 =0.7637)?????????? 0 ???????1.8221 kg-CO 2 /kg???????
???? (1.8333)????????????  
??????? 3.4 ??CO 2????????????????????????
??????????????????????????????????????
??????????????????  
?45? 
??????? ???? ???? ???? ??(m3) ???kg/m3?
????
????
CO2??
?kgCO2/kg?
2001?3? 15 9.24 201.9 37.9 1.490
2002?3? 27 7.38 154.4 39.2 0.431
2001?3? 3 20.24 137.2 41.0 1.510
2002?3? 15 18.80 146.5 43.7 1.160
???1 1999?12?
???2 2000?12?
? 3-5? ????????CO 2??????  
Table 3-5? Calculation of CO 2  staying in chips under mulching use 
? 3-6? ????????CO 2??????  
Fig. 3-6 ? Relationship of stored CO 2  and passage time; compost under 
heaping outdoor 
??? (1)
??? (2)
R2 = 0.7637
0.0
0.4
0 6 12 18 24 30
????
y = -0.045x + 1.8221
0.8
1.2
1.6
2.0
C
O2
 ?
?
?
 ?
kg
-C
O2
/?
??
 
 
3.3.4? ?????CO 2?  
? ??????????????????????CO 2?????????????
????????????CO 2????????????????????????
??????????????????????????????????????
???????????????????????CO 2?????????  
? ?????? 3-6 ??????????????????CO 2?????????
?46? 
a) ??????????????????
????(kg) ???????(?) ?CO2???(CO2kg/dry)
???? 62.8 46.6 107.228
?? 13.0 89.1 42.408
b) ????????????????
????(kg) ???????(?) ?CO2???(CO2kg/dry)
???? 1053.4 47.8 1846.259
?? 330.2 69.6 842.671
c) ????1kg???CO2??????
??? CO2???(CO2??/dry?kg)
??????? 42.408 / 62.8 0.6758
????? 842.671 / 1053.4 0.8000
?? ? 0.7379
? 3-6  ??????CO 2???  
Table 3-6? Calculation of CO 2 staying in charcoal
? 1kg???????CO 2????????????? 0.7379 kgCO 2 /kg?????
??????????????????????????????????????
????  
3.3.5? ????????CO 2?  
? ????????????????CO 2???????????????????
???????????????????????????????CO 2???? 0
??????  
 
3.4? ???????????????CO 2?  
3.4.1? ??????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????  
? ?????????????????????????????????????
????????CO 2????????????CO 2???????  
3.4.2? ????  
? 3-7 ????????????????? 1 kg??????? 2)???????
???????????????CO 2???? 1.0000 kgCO 2 /kg????  
?47? 
A ?????????? 400,000 kcal/h
B ??????????? 90 ????kg/h
C ????? 11,236 kcal/L
D ???CO2???? 2.528 kgCO2/L
????(A/C)×D×(1/B) 1.0000 kgCO2/kg
? 3-7? ?????????CO 2??????  
Table 3-7? Calculation of CO 2  reducing with using 
? 3-8? ??????????CO 2??  
Table 3-8? CO 2 balance of four types using methods of pruning waste 
???????????????????1kg????CO2???kg-CO2/kg??????
????
??????
???
*1
A
??????
??
*2
B
?????
???
E
?????
??????? -E
???
??????
???
????
????
1.8333 0.0034 ? 0.0000 ? 1.8367 ?
?????
?????
1.8333 0.0034 0.0504 *3 0.7131 *4 ? 1.1740 0.6627
??? 1.8333 0.0034 0.0717 *3 0.7421 *5 ? 1.1663 0.6704
?????
??
1.8333 0.0034 0.0000 0.7379 ? 1.0988 0.7379
?????
????
1.8333 0.0034 0.7529 0.0000 1.0000 1.5896 0.2471
*1 ????????????????50?????????
*2 ?????????14.97ha????????????????????????7.8km?
*3 ??????????????????????
*4 ?????????????????????
*5 ????????????????????????????
?????
???
C
?????
??
D
 
4? ??  
????????????????????? 3-8 ?????????????CO 2
??????????????????? 2?????????????? 3-????
? 3-8 ???????????CO 2?????????  
?????????????????????????????????????
??????????????????????????????????????
????????  
?????????????????????????????????? 2 ??
??????????????????????????????????????
???????????????????????????????????  
??????????????????????????????????????
?48? 
63.9 63.5 59.8
86.5
36.1 36.5 40.2
13.5
100.0
0.0
0%
20%
40%
60%
80%
100%
?
?
?
?
?
??
-?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
??
??
?
?
C
O
2 ?
?
?
?
?
??
??
????????????? 2 ????????
 
? 3-7? ?????CO 2????  
Fig.3-7? Ratio of CO 2  emission and reduction 
????????????????????  
??????? 4 ?????????????????????????????
?????????CO 2???????????????????????????
????????????????????????????  
 
5? ?????  
 
? ???????????????????????????????CO 2????
??????????????????????????????????????
??????????????????? 4 ?????????????CO 2???
??????????????????????????CO 2??????????
??????  
? ????????????????? 1 kg ??????????????????
??????????????????????????????????????
??????????????????????????  
?? ?????????CO 2??????????????2 t?????????
????????????????????????????????????
????????????????????????????????????
?49? 
??  
?? ???????CO 2??????????????????????????
??????????????????????????CO 2????????
???????????????????????CO 2???????????
??????  
?? ???????????CO 2??????????????????????
?????????????????????????????????? 2 ?
?????????????????????????????????????
????????????????  
? ?? ???????????????????????????????????
??CO 2????????????????????????????????
????  
?50? 
? 4 ?? ??????????????  
?
?
1? ??  
 
???????????????????????? CO2 ???????????
???????????????????????? CO2????????????
??????????????????????????????? CO2?????
?????????  
 
2? ??  
 
2.1? ????????  
CO2???????????????????????????????????
???????  
??????? 23 ?????????? 4-1??????? 13.01 km 2? 2003 ? 1
? 1 ??????? 237,097 ???? 1)?  
?????????????????????????????2001??????
1998 ? ? ? ? ? ? ? ? ?
139.46 ha????? 10.8 ??
??????????????
??? 2010 ????????
??????????????
? ? ? ? ? ? ? ? ? ? ? ?
181,077 m 2?????????
50 ?m 2??????  
????
???
???
???
????
??
???
???
???
????
???
???
???
???
???
???
??
???
??? ???
???
????
???
???
???
???
???
??
? 4-1? ??????  
Fig. 4-1  Location of Toshima Ward 
?????????????
??????? (2000 ? 4 ? )?
???????? 2)????
CO2 ???? 5 ??????
??????????????
?????????????
??????????????
??????  
 
?51? 
2.2? ?????????  
?????CO2??????????????????????????????
??????????1) ???????????2) ????????3) ?????
??????????????????????????????????????
????????????????  
2.2.1? ??????????  
???????? 3)????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????? 1 ?????????????????????  
???????????????? 5 ???1 ????? 1 ha ?????????
??????????????????????????????????????
????? 4-2?????????? 1 ????????????????????
????????????????????? 4-1??  
?????????????????????????????????????
??????????????????????????????????????
????????  
? 4-2? ????????????????????????????????
Fig. 4-2 Distribution map of vegetation, use districts, strong building and 
sample area in Toshima Ward. 
?52? 
???? ??????(m2) ?????????(%) ???????(m2)
??????????? 1,164,000 8.9 74,931
???????????? 4,990,000 38.4 532,450
???????????? 2,000 0.0 ?
??????? 1,956,000 15.0 259,940
??????? 60,000 0.5 ?
?????? 1,365,000 10.5 222,668
???? 2,937,000 22.6 760,719
????? 536,000 4.1 99,824
?? 13,010,000 100.0 13,010,000
? 4-1? ???????????????????  
Table 4-1 Area of use districts and strong building in Toshima Word. 
2.2.2? ???????  
??????????????????????? 3 ?????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????  
??????????????????????????????????? DM?
?????? 8?9 ?????????????????????????????
?????? 4-1??  
?????????????????????????? 20 ?????????
????????????????????????????2000????????
??????????????????? 14 ??????????? 30 ????
????????????????  
2.2.3? ????????  
1) ??????????  
???????????????????????????????2000 ? 4 ???
?????????????????? 4)???????????????????
??? 5 ????? 2 ????????????????????????????
?53? 
???????  
2) ????????????  
???????????? 4)????????????????????????
????????????????????????????????  
3) ???????????????????  
??????????????????? 4)?????????????????
??? 7 ??????????????????????????????????
??  
 
2.3? ?????????CO 2????????  
?????????CO 2?????????????? 1 ???????????
????????????? 6 ????????????????  
Y=0.0121{(X?0.3348) 4.2409 -X 4.2409 }??????????????????(4.1) 
Y????????????kg?  
X????m?  
????????????????????????1995??????????
?????????? 4 m??? 2.16 m????????????????????
??????????????????????????????? 4-3?????
??? 3.03 m 2 /???????????????????????????CO2??
??????????? 0.5 ??????CO2 ???????44/12???????
??  
4 m
3.03 ?
2.16 m
? 4-3? ???  
Fig. 4-3? The standard tree 
 
?54? 
2.4? ?????????? CO2????????  
???????????????????????????????????  
2.4.1? ?????????  
? 2 ?????? 6 ??????? (x)??????? (y)???????????
???????????????????????????????  
y=0.005x 2.496?R 2 =0.957????????????????????????4.2? 
y??? 1 ??????????????kg?  
x????? (cm) 
?????????????????????????????????????
?? 7 ??91 ????????????????????????????????
??????????????????????????????????????
?????  
2.4.2? ??????? CO2????????  
? 3 ?????? 4 ???????????CO2???????????????
?????? 3 ???????????????????????????????
??????  
 
3? ??  
 
3.1? ???????????  
3.1.1? ?????  
??????????????????? 83 ?????? 52 ???41 ????
?????????????????????? GIS ????ESRI,ArcView3.2??
????????????????????????????? 1 ????????
? 4-4 ???????????????? 9 ??? 10 ??????????????
???????? 4-2 ????????????????????????????
??????? 61,405 m ???????????2.16 m????????????
???? 28,428 ??????  
?55? 
?56? 
? 4-4? ???????????????????????????????
??? 1?  
Fig. 4-4 Circumferences of bare-open area as planting site and strong 
buildings that have rooftop as planting site in Sample area 1.   
 
 
 
????
(a)
??????
???(m2)
(b)
?????
???(m)
??????
?????
11,442 60 7,368
??????
??????
10,911 64 21,632
??????
?
12,667 82 13,699
?????? 10,766 57 6,106
???? 10,655 34 7,615
????? 12,238 112 4,986
?? ? ? 61,405
???????×b/a?
????
??????(m)
? 4-2? ??????????????  
Table 4-2 Room for planting of bare-open space. 
????
(a)
?????
?????
???(m2)
(b)
?????
?????
???(m2)
??????
?????
515 350 11,662
??????
??????
850 671 116,591
??????
?
1,818 1,328 55,536
?????? 2,248 2,178 55,874
???? 3,585 3,572 195,318
????? 3,018 2,880 24,452
?? ? ? 459,433
(??????×0.86×0.3×b/a?
????????????
??(m2)
? 4-3? ?????????????  
Table 4-3 Room for planting of rooftop. 
3.1.2? ????  
????????????????? 408 ????? 356 ???????????
??????GIS????????????????????????????? 4-3
???????????????????????????  459,433 m 2?????
???????????3.03 m 2??????????????? 151,628 ????
??  
3.1.3? ???  
1)? ????  
????????? 4-4 ?????????????????181,077 m 2????
???2,415 m 2???????????????????????????????
?? 1,811 m 2?157 m 2?? 1,968 m 2???????????? 650 ??????  
2)? ???????  
???????????????? 2.5 m ?????????? 19,844 m????
??????? 4,697 m??????? 9,598 m ????????????????
???????? 5,552 m ???????????????????2,133 ????
???????????1 m ??????????0.45 ? /m???????????
???????????? 2,498 ??????  
3)? ??????????????  
?57? 
???????
????
(m2)
??
???
??
???
????? 7811.5 0.65 0.00
?????? 1616.09 0.50 0.00
?????? 645.16 0.30 0.00
???4?????? 646.96 0.35 0.00
??????????
????
580.68 0.25 0.05
???? ? ? 0.01
?????????
??
128.29 0.02 0.13
??????????
???
131.69 0.40 0.00
???? ? ? 0.65
? 4-4? ????????????????  
Table 4-4 Room for planting in park and square.
? 4-5? ???????????????  
Table 4-5 Room for planting in public facility. 
????
(a)
???
?
(m2)
(b)
???
?
(m2)
(c)
????
????
???
?????? 7,425 5,217 0.15
????? 7,971 4,955 0.10
????? 10,159 3,932 0.20
?????? 590 303 0.15
????????? 1,169 456 0.40
?????????????? 469 469 0.00
(d)
????
????
????
??
?(a-b)×
??d/b?
?????
?????
????
0.05 0.01
0.10 0.04
0.00 0.00
0.05 0.02
0.00 0.00
???
0.00 0.00
???????????? 2,018 1,786 0.05 0.15 0.02
?? ? ? ? ? 0.01
????????? 4-5 ???????????????????47,942 m 2???
?????????0.01?????????????????? 479 m 2?????
???? 158 ??????  
?58? 
3.2? ?????????CO 2??????  
?????????????? 183,362 ???????????????????
??????????????????????????????????????
???????????????CO 2?????????????  
???? 5 ????????3,6672.4 ????????????????????
?? 4-6 ????????????????? 5 ????????988 t-CO 2???
??  
 
3.3? ??????????CO 2?????  
3.3.1? ????????????  
? 4-7 ???????????????? 7 ??????????????? 7 ?
??????????????????????2,133 ?????????????
???????  
1 2 3 4 5
4.0 4.3 4.7 5.0 5.3
3.2 4.1 5.2 6.5 7.9
1?? 118 151 191 237 291
2?? 118 151 191 237
3?? 118 151 191
4?? 118 151
5?? 118
118 269 460 697 988
???????
?36,672.4???CO2??
??t?
??CO2???(t?
??1??CO2????kg?
????
???m?
? 4-6? 5 ?????????? CO2???  
Table 4-6 Amount of CO 2  fixations in case of planting same number 
every year through five years.  
?59? 
? 4-7? ?? 7 ??????????????????????  
Table 4-7 Distribution of diameter of breast height of major 
seven tree pieces 
?
?
?
?
?
??
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
? ??
???
???
???
?
0-30cm 0 0 0 0 0 11 0 11 12.1% 258
30-60cm 10 1 3 0 2 5 5 26 28.6% 609
60-90cm 0 9 3 1 8 0 9 30 33.0% 703
90-120cm 0 0 3 12 1 0 0 16 17.6% 375
120-150cm 0 0 1 5 0 0 0 6 6.6% 141
150cm- 0 0 0 2 0 0 0 2 2.2% 47
?? 10 10 10 20 11 16 14 91 100.0% 2,133
????
??
???????
3.3.2? ?????????  
???????????150 cm ??????? 150 cm ????????????
?????????????????????????? 1 ???????????
??????????????????????0.6 ? /?????????????
????????? 4-7 ???????????????????????????
????????????? 21,663 kg ????????????????? (? 4-8)? 
?????????CO 2?????????  39,716 kg?????  
3.3.3? ????????????  
? 3 ???????????????????CO 2??????????? 4-9 ?
???  
???????????????????????????????CO 2????
15,984kg????????????????????????????????CO 2
???? 40 ?????????????
?60? 
? 4-8? ??????????????
Table 4-8 Amount of pruning waste at once year 
??1???
??????
???
??1??
?????
??
?????
?????
?
0-30 4.8 0.2 0.1 38
30-60 14.3 3.8 2.3 1,405
60-90 23.9 13.8 8.3 5,806
90-120 33.4 31.9 19.1 7,173
120-150 43.0 59.7 35.8 5,050
150- 47.8 77.7 46.6 2,190
?? ? ? ? 21,663
????
(cm)
????
????
?
(cm)
???????kg-dry?
?
???
???
?kg?
?
?????
????
CO2 ?kg?
?
???????
???CO2??
?(kg)
?
?????
??CO2?
?(kg)
?
????
??
CO2(kg)
CO
???1kg?
??*
1 1.833
???1km??
?0.00043
??? S  km2?
???????
???L? 0 0.738 D/
2???
????
??
D-C?
?A+B?
?????
????
21,663 39,716 0.001 0 15,985
15,984
?0.40?
??
S
9
32L =
? 4-9? ???????????? CO2???????  
Table 4-9 CO 2  reductions by making charcoal and using without 
?61? 
4? ??  
 
4.1? ??????  
????????????????? CO2??? 988 t-CO2/??????????
??????????? CO2??? 16 t-CO2/??? 1,004 t-CO2/????????
????????????  
???????????????????????? 1998 ??????????
????????? 13,932 t-CO2/????????????? 7.2 ???????
?????????????????????????????158 ??0.1 ???
????????????????????????????  
?????????????? 28 ? t-CO2/???????????????
?0.19 ???????????????????????? 528 t-CO2/?????
????????????????????????  
 
4.2? ????????????????  
??????????????????????????????????
?151,628 ??82.7 ?????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????28,428 ??15.5 ??
??????????????????????????????  
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????  
 
5? ?????  
 
5.1? ????????????  
?????????????????????????????????????
??????????????????????????????????????
???????????CO 2?????????????????  
?????? 1 ????????????????????? 2 ????????
?62? 
????????? 3 ?????? CO2 ???????????????????
??????????????????????????????????????
?????????????????????????  
?????????????????????????????????????
???????????????????????????????????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????CO 2??????????????????????
??????????????????????????  
 
5.2? ??????????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??2004??  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????? 180kg/m 2?  60kg/m 2?????????
???????? 300kg/m 2?130kg/m 2????????  
? 1 ????????????????? 4 m???????? 10 kg?????
???? 6 m??? 180 kg??? 8 m??? 300 kg??????????????
???????????????m 2? 1 ????????????????????
??????????????????????????? 6 m?????????
?63? 
??? 8 m????????????????????????  
?????????????CO 2??????????????????????
??????????????????????  
 
5.3? ?????CO 2??????  
??????????????????????????????????CO 2?
??????????????????????????????????????
????????????????????????????????????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????  
?????????????????????????????????????
??????????????????????????????????????
????????????  
 
 
?? ? ?  
 
1) ???????????? 2003 ???????????????????? < 
http://www.city.toshima.tokyo.jp/profile/t_deta1.html >?2004.6.4? ??  
2) ??????????????2000 ?????????????????????
????????< http://www.city.toshima.tokyo.jp/seisaku/plan/2000/ondanka 
/kouhyou.htm >?2004.6.4? ??  
3) ??????????????????????????????????????
?GIS????1998 ?????????  
4) ?????????????????????????????? 3/10 ??????
???????? 15/100 ????????????? 2.5 m??????????
???????????? 2/10 ??????  
?64? 
? 5 ?? CO 2?????????????????????????  
 
 
1?????????  
 
? ?????CO 2????????????????????????????CO 2
??????????????????????????????????????
?????????????????????????????????????  
? ?????????????????????CO 2??????????????
??????????????????????????????????????
???????????????????????????CO 2?????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????C0 2????????????????????????
??????????????????????????????????  
??????????????????????????CO 2?????????
??????????????????????????????????????
?????????????????????????????????????  
????????????????????????????????CO 2???
????????????CO 2????????????????????????
?????????????????????CO 2?????????????????
???????????????????????????????????????
???????????????  ? -1?????  
???? 
?? 
?? 
CO2 
???? 
????? 
CO2 
CO2 
O2 
??? 
C 
C6H12O6 
?? 
???? 
C 
? 
e 
?????  ? -1? ???????CO 2????  
Fig. intro-1 CO 2  cycle of urban individual tre?65? 
? ??????????1 ????????? 1 kg???????????????
??????????????????????????????????????
???????CO 2?????????????????????????????
??????  
??????????????????????????  
?1??????CO 2????????  
? ?????CO 2??????????????????????????????
??????CO 2??????????????????????????????
??? 1-5??????????????????????????????????
??????????? 6 ???????? 3 ????? 3 ??? 6 ???????
?? 3 ??????????  
????????????????????? 5-1 ??????????????????? 1-5? ?????????????  
Table 1-5? Expressions of annual wood growth (dry-weight kg/y).
( (a) ????????  
 Expressions with tree 
???? ????????
??? Y=0.0170{(X+0.3864)4.2030?X4.2030}
???? Y=0.0104{(X+0.6002)3.6193?X3.6193}
????? Y=0.0092{(X+0.5621)4.0117?X4.0117}
??3?? Y=0.0117{(X+0.4144)4.0321?X4.0321}
???? Y=0.0221{(X+0.3301)4.1941?X4.1941}
????? Y=0.0077{(X+0.2843)4.6990?X4.6990}
???? Y=0.0096{(X+0.4141)4.3308?X4.3308}
??3?? Y=0.0125{(X+0.3218)4.3856?X4.3856}
?6?? Y=0.0121{(X+0.3348)4.2409?X4.2409}
???
?
??
??
??
??
?
?
?
??
?
?
??
??
?
?
?
?
???????????????????????
?
??
??
??
??
? ? ? ? ? ? ? ? ? ??
????
?
?
??
?
?
??
??
?
?
??
????
? 5-1 CO 2??????  
Fig.5-1 Examples of calculating the fix
?66? b) ??????????  
Expressions with d.b.h. 
???? ??????????
??? Y=0.5130{(X+1.0866)1.9395?X1.9395}
???? Y=0.2147{(X+1.0349)2.0188?X2.0188}
????? Y=0.5791{(X+1.1446)1.7119?X1.7119}
??3?? Y=0.4122{(X+1.0653)1.9160?X1.9160}
???? Y=0.8204{(X+1.0266)1.7820?X1.7820}
????? Y=0.8860{(X+0.8277)1.8326?X1.8326}
???? Y=0.4903{(X+1.1160)1.7552?X1.7552}
??3?? Y=0.7227{(X+0.9411)1.7893?X1.7893}
?6?? Y=0.5563{(X+0.9559)1.8526?X1.8526}
Y???????????????
X????m?????????cm?
??????????????????????
? ? ? ? ? ? ? ? ??
????
?
???
ed CO 2
??????? 4m??????????????????????????????
???? 4m??????????????????????????CO 2????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????  
?????????????????????????????????????
???????????????????CO 2?????????????????
?????????????500 ??????????????????? 6 ???
????????????????????????????????CO 2????
??????????????????????????????????????? 
? ?????????????????????????????????????
?????????????? 10 m ?????????? 25 cm ????????
??????????????????????????????????????
??????????????????????????????????????
??????????????  
?2?? ???????CO 2????????  
? ?????????????????????????????????????
??????????????????????????????????????
?? 6 ??????????????????????????? 2-1???????
??????????????????????????????????????
????  
?????????????????????????????????????
?????????CO 2???????????????CO 2??????? 25 cm
????????????? 82 %????????? 16 %????????? 4 ?
????? 45.3 %?????? 2-3?????  
????????????????CO 2??????????????????? ?
??????CO 2??????????????????????????????
??????????????????CO 2??????????????????
?????????????????????  
?????????????????????????????????????
??????????????????????????????????????
????????????????????????????????????  
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Fig. 2-1  Relation expressions of the pruned brunch with D.B.H.. 
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Fig. 2-3  Percentage of the annual pruned brunch to the annual wood growth.
?68? 
?3?? ??????????CO 2????????  
? ???????????????????????????????????CO 2
???????????? 1 kg????CO 2??????????? 3-8?? 3-7 ?
???  
????? 4 ???????????????????????????????
?????CO 2???????????????????????????????
???????????????  
????? 3-8? ??????????CO 2??  
Table 3-8? CO 2  balance of four types using methods of pruning 
???????????????????1kg????CO2???kg-CO2/kg??????
????
??????
???
*1
??????
??
*2
?????
???
?????
??????? -E
???
??????
?????
???
?????
??
A B E ???
????
????
1.8333 0.0034 ? 0.0000 ? 1.8367 ?
?????
?????
1.8333 0.0034 0.0504 *3 0.7131 *4 ? 1.1740 0.6627
??? 1.8333 0.0034 0.0717 *3 0.7421 *5 ? 1.1663 0.6704
?????
??
1.8333 0.0034 0.0000 0.7379 ? 1.0988 0.7379
?????
????
1.8333 0.0034 0.7529 0.0000 1.0000 1.5896 0.2471
*1 ????????????????50?????????
*2 ?????????14.97ha????????????????????????7.8km?
*3 ??????????????????????
*4 ?????????????????????
*5 ????????????????????????????
C D
63.9 63.5 59.8
86.5
36.1 36.5 40.2
13.5
100.0
0.0
0%
20%
40%
60%
80%
100%
?
?
?
?
?
??
-?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
??
??
?
?
C
O
2 ?
?
?
?
?
??
??
????????????? 2 ?
???????  
????? 3-7? ?????CO 2????  
Fig.3-7? Ratio of CO 2  emission and reduction 
?69? 
?????????????????????????????????????
?????? 1 kg ??????????????????????????????
????????????????????  
? ?????????????????????????????????????
????????????????? 2 ????????????????????
??????????????????????????????????????
??????????????????????????????  
?4?CO 2??????????????  
?????????????????????????????????????
???????????????????????CO 2?????????????
?????????????????CO 2?????  
???????????CO 2????????????????????????
??????????????????????????????????????
???????1) ???????????2) ????????3) ????????
??????????????????????????????????????
?????????????????????????????? 4 m??? 2.16 m?
??????????????????????????????????????
?????  
?????183,362 ?????????????????????? 5-1?????
??????????????????CO 2???????????????????
??????5 ???????????????????????????????
????5 ???CO 2???? 988 t???????? 4-6?????  
????????????????????????????CO 2???????
??????????????????????????????????????
??????????????????????????????????????
???? ?
????? 28,428 15.5%
?? 151,628 82.7%
????? 650 0.4%
??? 2,498 1.4%
???? 158 0.1%
?? 183,362 100.0%
?? -1? ??????????  
Table 5-1 Number of trees planted in the room. 
?70? 
????? 4-6? 5 ?????????? CO2???  
Table 4-6 Amount of CO 2  fixations in case of planting 
same number every year through five years.  
1 2 3 4 5
4.0 4.3 4.7 5.0 5.3
3.2 4.1 5.2 6.5 7.9
1?? 118 151 191 237 291
2?? 118 151 191 237
3?? 118 151 191
4?? 118 151
5?? 118
118 269 460 697 988
???????
?36,672.4???
CO2????t?
??CO2???(t?
??1??C02???
?kg?
????
???m?
????? 4-8? ??????????????
Table 4-8 Amount of pruning waste at once year 
??1???
??????
???
??1??
?????
??
?????
?????
?
0-30 4.8 0.2 0.1 38
30-60 14.3 3.8 2.3 1,405
60-90 23.9 13.8 8.3 5,806
90-120 33.4 31.9 19.1 7,173
????
(cm)
????
????
?
(cm)
???????kg-dry?
120-150 43.0 59.7 35.8 5,050
150- 47.8 77.7 46.6 2,190
?? ? ? ? 21,663
?????????????????????????  
???????????????? 21,663 kg-dry??????????????
?? 4-8????????????????????????????? 16 t?CO 2
????????????????  
?????????????????????????????????????
????????CO 2????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????  
?71? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????  
???????????CO 2??????????????CO 2?????????
??????????????????????????????????????
???????????????????????????CO 2?????????
????????????????????????????CO 2????????
?????????????????????????????????????  
?????????????????????????????????????
????????????????CO 2????????????????????
???CO 2?????????????????????????????????
??????????????????????????????????????
?????????????????????????  
 
2?CO 2??????????????????????  
 
2.1? ?????????  
(1)? ?????????  
???????CO 2????????????????????????????
??????????????????????????????????????
???????????????????????????????????  
?????????????????????????????????????
??????????????????????????????????????
??? 82.7 %?????? 5-1 ????????????????????????
?? 11 ????????????????????????2000????????
??????????????????????????????????????
??????????????????????????????????????
???1999????2001???????????????  
?????????????????????????????????????
?????????????????????????????????????
???????????? 15.5 ???????????????????????
??????????????????????????????????????
?72? 
? 83 ?????52 ???? 2,049 m ????????????????? 41 ???
1,627 m ??????????????????????????????????
????????? 10 ????????????????????????????
??????????????????????????????????????
??????????????????  
(2)? ????????  
??????????????????CO 2????????????????
??????????????????????????????????  
? 1-5????????????????????? 3 ????? 3 ??????
??????????????????????????????????????
??? 6 ??????????????????????????????????
??????????????????????????????????????
???????????????  
?????????????CO 2??????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????CO 2????????????????????
???????????????????????????????CO 2?????
?????????????????????????????  
????
y = 1.0866x - 4.0315
R2 = 0.9632
?????
y = 1.0349x - 2.6261
R2 = 0.8922
??????
y = 1.1446x - 4.1922
R2 = 0.9282
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?
?
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) ?????
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(b) ???  Evergreen tree (a) ???  Deciduous tree 
????? 1-6? ??????????  
Fig.1-6? Relation between tree age and d.b.h.. 
?73? 
(3)? ???????????????  
????????????????? 28 ? t-CO 2 /??????????????
??????????????????????????????????????
??????????????????????????????????????
????????  
?????????????????????????????????????
??????????????????????????????????????
???????????????????????????????  
???????????????????????????????? 28 ? t-CO 2 /
????????????????0.19 ????????????????????
???? 528 t-CO 2 /????????????CO 2???? 988 t-CO 2 /??????
???????????????????????????????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????CO 2???????????????????????
??????????????????????????????????????
???CO 2?????????????????????????????????
??????????????????????????????????????
?????????????  
(4)?????????????  
CO 2???????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????CO 2??????????????
??????????????????????????????????  
 
2.2? ????????CO 2?????  
? ?????????????????????CO 2??????????????
?????CO 2?????????????????????????????CO 2
??????????????????????????????????????
?????  
?74? 
?????????????????????????????????????
???????????????CO 2?????????????????????
????  
(1)? ?????????  
??????????????????????????????????????
?????????????????????????????????CO 2???
??????????????????????????????????????
???????????????????????????????? 5-1??  
?????????????????????????????????????
??????????????????????????????????????
????????????????? 5-2??? 5-2??  
?????????????????????????????????????
??????????????????????????????????????
?????? 5-3??  
?? 5-1? ????????????????????????????????
???????  
Photo 5-1? Landscape change before and after pruning 
?75? 
 ???????????
??????????
?????? ????
???????????????????
????????????????
???????
??? ?
??????
??????
??????
??????
?????
????????
???????
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??????
??????
???????
?????????
???????
??? ?
??????
??????
???????
? 5-2? ????????????????2002a?  
 
?? 5-2? ?????????
???  
Photo 5-2? Confliction a tree 
and road facilities 
?76? 
?? 5-3? ????????????????  
Photo 5-3  Row of pine trees whose head was cut in Tokaido historical road 
??
 
??
 
??
 
? 5-2? ???????????????  
Fig. 5-2  Avoiding the confliction by planting at center divider.  
?
?
?
??
 
?
?
???
??
?
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Summary 
 
Study on Evaluating Urban Greening Policies 
in terms of Amount of Carbon Dioxide fixed by Planted Trees 
 
 
Introduction 
 
In this study, aiming to promote the global warming gas reduction with urban greening, a 
practical computation method of the CO2 fixed by planting trees was developed, and urban 
greening policy in order to raise the reduction effect was proposed. This computation 
method is a method using the tree number as the basic unit of calculation, and make 
possible evaluating various urban greening policies in “Global Warming Prevention Plan” 
and “General Plan of Urban Greening” which are decided by local public bodies. 
Furthermore, this computation method is thought that it is the method of satisfying the 
condition requested by “United Nations Framework Convention on Climate Change”. In 
addition, the urban greening policies for CO2 reducing proposed in this study are expected 
to practice for achievement of the goal in “Global Warming Prevention Plan”. 
 
 
Chapter1: A basic calculating unit to estimate an amount of carbon fixated by planted trees 
 
A basic calculating unit is needed to estimate an amount of carbon fixation by planted 
trees in urban area, therefore six species, thirty planted trees were analyzed by means of 
the stem analysis, and the growth process were clarified. As the result, wood growth had 
close correlations to tree height and diameter at breast height, and regression curve 
expressions were made. Furthermore, tree height and diameter at breast height were 
proportional to tree age. According to these correlations, the expressions for calculation of 
annual wood growth were made. The annual wood growths from these expressions are 
useful as a basic calculating unit for various size trees of each species. The form of 
expressions are as follows, Y= a{(X+c)b?Xb}; Y: annual wood growth (kg/y); X: tree height 
(m) or diameter at breast height (cm); a, b and c: constants as each species. 
 
 
Chapter2: Influence of pruning upon carbon dioxide fixation by planted trees 
 
Measurement of the pruning brunch with maintenance of roadside trees and a 
questionnaire about pruning frequency to roadside trees administrators in all parts of 
Japan were carried out. And the influence of pruning upon the carbon fixation of roadside 
trees was considered, by means of comparing annual pruning brunch, which was calculated 
?86? 
in various size of trees, with annual wood growth. As a result of the measurement, the 
dry-weight of the annual pruning brunch was increased with the growth of trees, and a 
dry-weight ratio of the annual pruning brunch to annual wood growth reached 45.3%, when 
the D.B.H. was 25cm, on an average of 4 species. And as a result of the questionnaire, it 
was known that a ratio of trees without pruning was 17.9% on an average of 6 species. 
These results showed that necessities to use the pruning brunch in effective and consider 
planting methods without pruning, as measures of the global warming in the future. 
 
 
Chapter3: Evaluation on effective utilization of waste material with tree pruning 
 
It is expected that the waste material with tree pruning can be utilized effectively in 
terms of reducing CO2 from the atmospheric air. In this chpter, four products made from 
the pruning waste (chips, compost, charcoal and pellets) were selected as the objects of 
investigation. The chips and the compost are major styles at present. The charcoal and the 
pellets are expected styles in future; the charcoal is used to improve the quality of soil and 
water, and the pellets are used as fuel for generation of electricity and heat. CO2 balances 
of the four products were estimated through their making and using processes, and then it 
was considered which products should be recommended. As the result, it was confirmed 
that the all four products have effects of reducing CO2. Percentages of the CO2 reduced by 
the utilization, to the CO2 emitted by incineration of the pruning waste, were 36.1% in the 
chips, 36.5% in the compost, 40.2% in the charcoal and 13.5 % in the pellets. The charcoal 
was the most effective to reduce CO2, and this effect was expected to be semi-permanent. 
These results showed making and using the charcoal from the pruning waste should be 
recommended. 
 
 
Chapter4: A case study on evaluation of urban greening policies 
 
It was practiced that a case study on estimating the CO2 reduced by newly planting and 
effective use of pruning waste at Toshima Ward in Tokyo metropolitan area. As the result, 
there were additional planting spaces for a hundred and eighty thousand trees, when the 
all trees were planted in five years, it was expects that 988 t-CO2 was fixed at the fifth year. 
An amount of the pruning waste was estimated 22 t-dry/year, it was expects that 16 t-CO2 
was reduced by making charcoal. The roof top planting contributed mostly to the CO2 
fixation. In order to estimate the CO2 reduction of various planting means correctly and to 
reflect in greening policy, it was important to prepare the geographic data on distribution of 
buildings and vegetation. And then a method indicating computational error was a problem 
to be solved. 
 
 
?87? 
Chapter5: Proposal of urban greening policies to raise the CO2 reduction effect 
 
In order to promote the CO2 fixing with urban greening, increasing the planting trees 
should be given top priority. And then as the candidate site for planting, rooftop and 
parking zone are paid attentions. In order to make the achievement of CO2 reduction goal 
secure in our country, it is needed to allocate the amount of CO2 reduction to the 
self-governing communities. In addition, in order to guarantee the effect of the CO2 
reduction by the planting trees, it is important to control the emission of the pruning waste 
from the roadside trees. For the control, it is necessary to secure the planting space which 
is enough wide to grow without the pruning, and the current stipulation of the planting 
zone in “Road Structure Ordinance” should be amended. Further more, concerning the 
pruning waste which occurs inevitably, in order to promote effective utilization, the public 
sectors is requested to construct the recycling plant. 
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?a??????? ?c?????? ?e??????
1 7.40 71 23 0.46 6.22 1 8.00 66 21 0.47 10.78 1 8.38 86 27 0.51 11.00
2 7.40 65 21 0.47 9.11 2 7.15 36 11 0.44 2.83 2 8.40 93 30 0.38 7.20
3 6.80 64 20 0.47 5.74 3 8.90 83 26 0.46 15.92 3 7.30 65 21 0.39 5.10
4 7.60 64 20 0.45 6.09 4 6.89 33 11 0.46 2.22 4 11.70 120 38 0.55 60.00
5 7.60 61 19 0.47 5.12 5 7.05 50 16 0.45 5.29 5 9.75 85 27 0.61 32.00
6 8.40 69 22 0.49 10.12 6 9.40 71 23 0.38 10.55 6 11.20 115 37 0.53 42.00
7 8.60 68 22 0.47 12.25 7 9.25 75 24 0.46 17.66 7 10.50 110 35 0.48 30.00
8 7.20 62 20 0.45 8.64 8 8.59 80 25 0.47 16.21 8 16.40 93 30 0.49 16.00
9 8.30 71 23 0.46 12.86 9 11.80 105 33 0.46 36.70 ?? 10.45 96 31 0.49 25.41
10 7.80 53 17 0.45 5.30 10 12.82 113 36 0.46 35.31 ?????????
11 7.20 58 18 0.65 1.17 11 6.53 47 15 0.46 2.55 1 5.32 65 21 0.56 6.60
12 6.40 68 22 0.46 5.88 12 8.90 76 24 0.47 21.16 2 5.03 62 20 0.55 8.00
13 6.80 66 21 0.45 2.05 13 9.20 87 28 0.46 21.33 3 4.82 65 21 0.53 7.40
14 7.50 70 22 0.62 13.72 14 12.18 106 34 0.46 35.48 4 5.31 66 21 0.57 6.80
15 9.40 108 34 0.49 25.37 15 12.88 86 27 0.36 21.54 5 5.47 67 21 0.54 6.30
16 7.60 74 24 0.44 9.59 16 11.50 101 32 0.59 34.86 6 4.94 47 15 0.62 5.20
17 7.20 65 21 0.44 6.62 17 11.30 99 32 0.48 31.14 7 5.41 55 18 0.60 5.10
18 9.00 95 30 0.45 19.07 18 11.00 102 32 0.46 27.91 8 4.93 50 16 0.60 6.30
19 7.40 70 22 0.46 5.38 19 11.50 99 32 0.47 29.08 9 5.64 58 18 0.58 6.30
20 7.00 73 23 0.51 6.24 20 12.30 83 26 0.49 19.37 10 5.25 42 13 0.58 2.30
21 7.80 89 28 0.46 6.36 ?? 9.86 80 25 0.46 19.89 11 4.81 46 15 0.58 3.30
22 7.40 66 21 0.46 6.64 ?d??????? 12 4.48 39 12 0.57 1.80
23 7.40 86 27 0.52 7.04 1 6.22 30 10 0.56 3.70 13 5.70 66 21 0.55 8.50
24 7.35 62 20 0.45 3.82 2 8.24 60 19 0.55 15.00 14 5.00 56 18 0.55 6.80
25 7.40 58 18 0.40 9.87 3 7.64 48 15 0.58 7.60 15 5.00 45 14 0.57 4.20
?? 7.60 70 22 0.48 8.41 4 7.90 49 16 0.57 6.10 16 6.25 61 19 0.57 6.80
?b????? 5 8.31 65 21 0.54 8.60 17 5.93 60 19 0.57 6.80
1 8.90 83 26 0.63 24.74 6 8.60 82 26 0.56 22.00 18 5.02 46 15 0.57 5.20
2 8.00 81 26 0.63 30.89 7 8.40 74 24 0.55 16.00 19 4.90 46 15 0.57 5.10
3 6.10 41 13 0.59 5.63 8 9.97 78 25 0.57 28.00 20 4.82 47 15 0.57 5.00
4 8.40 73 23 0.62 27.10 9 11.05 81 26 0.54 38.00 21 4.42 41 13 0.57 2.00
5 8.90 79 25 0.61 23.10 10 10.76 70 22 0.58 30.00 22 4.76 46 15 0.57 6.30
6 7.50 78 25 0.61 21.44 11 10.19 79 25 0.55 32.00 23 5.05 45 14 0.57 5.30
7 8.90 81 26 0.61 34.24 12 10.66 75 24 0.58 23.00 ?? ???? ?? ?? ???? ????
8 8.50 73 23 0.62 22.27 13 7.71 65 21 0.55 13.00
9 8.20 74 24 0.61 13.37 14 8.69 61 19 0.58 12.00
10 8.60 90 29 0.61 54.81 15 6.73 46 15 0.54 7.80
11 9.50 107 34 0.62 56.06 16 8.11 64 20 0.57 13.00
?? 8.32 78 25 0.61 28.51 ?? 8.70 64 20 0.56 17.24
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